Functional partial agonism at ionotropic excitatory amino acid receptors.
(RS)-2-Amino-3-(3-hydroxy-5-phenyl-4-isoxazolyl)propionic acid (APPA), which is an analogue of (RS)-2-amino-3-(3-hydroxy-5-methyl-4-isoxazolyl)propionic acid (AMPA), shows the characteristics of a partial AMPA receptor agonist. Since (S)-APPA is a full AMPA agonist and (R)-APPA a competitive antagonist, the partial agonism observed for APPA, which is a 1:1 mixture of (S)- and (R)-APPA, is only apparent. These observations have prompted comparative pharmacological studies of different molar ratios of a series of AMPA and N-methyl-D-aspartic acid (NMDA) agonists and respective competitive antagonists, and of these agonists in the presence of fixed concentrations of antagonist. Using the rat cortical wedge preparation, the latter series of experiments showed the expected rightward parallel shifts of the dose-response curves. The former type of experiments, on the other hand, produced dose-response curves at different levels of maximal response, depending on the molar ratios of agonist and antagonist used. This phenomenon, which is in agreement with the theory for competitive receptor interaction, has been termed functional partial agonism, a new pharmacological concept of potential therapeutic utility. These results were obtained using AMPA, the AMPA agonist (RS)-2-amino-3-(5-tert-butyl-3-hydroxy-4-isoxazolyl)propionic acid (ATPA), the competitive AMPA antagonists (RS)-2-amino-3-(3-carboxymethoxy-5-methyl-4-isoxazolyl)propionic acid (AMOA) and 6-nitro-7-sulfamoylbenzo[f] quinoxalin-2,3-dione (NBQX), NMDA, and the competitive NMDA antagonist (RS)-3-(2-carboxy-4-piperazinyl)propyl-1-phosphonic acid (CPP).